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Abstract

The purpose of this study is to design curriculum content and teaching methods
based on the first section "Negative Numbers and Number Lines™ in the "Integers and
Number Lines™ unit of the domestic junior high school mathematics textbook (Kang
Hsuan). The researcher will conduct teaching in the classroom to explore the learning
effectiveness of upper-grade elementary school students regarding the concept of
negative numbers.

This study employs a quasi-experimental pretest-posttest design, conducting a
teaching experiment with 76 sixth-grade students from four classes in an elementary
school in Taipei City (with one foreign student providing data for international
students). Data analysis will utilize paired sample t-tests to investigate the differences

in learning outcomes on the assessment after the instruction.

The quantitative findings of this study indicate that students' learning outcomes
after instruction are significantly higher than before, particularly for those with better
academic performance. This suggests that preliminary teaching of the negative
numbers unit in upper-grade elementary school is feasible and can enhance learning

efficiency when transitioning to junior high school curricula.

At the beginning of the experimental teaching, the researcher used concrete
examples to help students discover and understand the concept of negative numbers,
receiving a certain level of response during the instruction. This shows that the life
experiences of domestic students are related to the negative numbers curriculum. By
leveraging these life experiences, we assist students in learning about negative
numbers and applying what they have learned to other real-life situations, promoting

learning transfer. Notably, since students have already encountered thermometers in



natural science contexts, we designed a curriculum starting from temperature to

bridge their old and new experiences.

In terms of qualitative research, we focus on whether students possess abilities
related to negative numbers, such as drawing number lines that include negative
numbers, comparing the magnitude of negative numbers, performing simple addition
and subtraction with integers, understanding relative quantities, and reading negative
numbers and subtraction signs. We analyze students' performances in lessons and
assessments to identify the reasons for learning difficulties or evidence of successful

learning.

Finally, based on the research findings, the researcher offers suggestions for
implementing negative number unit instruction in elementary schools, curriculum

reform, and future related studies.

Keywords: Sixth grade, Negative Numbers, Mathematics Curriculum Guidelines, Life

Experience
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